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Introduction
Accumulation of some ascitic fluid in the peritoneal
cavity has been observed at cesarean section delivery
in both normal pregnancies and pregnancies compli-
cated by pre-eclampsia, but there are very few reports
of massive ascites as a complication of severe pre-
eclampsia. We describe a patient in whom massive as-
cites and pre-eclampsia were diagnosed by ultrasound
and managed expectantly.
Case Report
A 41-year-old woman, gravida 5, para 2, abortus 2, was
referred from a prenatal clinic at 27 weeks of gestation
with severe pre-eclampsia involving hypertension (160/
100 mmHg) and proteinuria. She was taking 30 mg
nifedipine daily in divided doses. Her history indicated
a significant 3-kg weight gain over the previous month.
She reported abdominal discomfort and difficulty
breathing in a recumbent position for several days.
Upon consultation, the patient complained of head-
aches and blurred vision. Her blood pressure was 158/
100 mmHg, her lungs were clear during auscultation,
and she had 3+ bilateral pitting edema of the lower
extremities. She was 158 cm tall and weighed 60 kg.
Her cervix was closed, poorly effaced, and posterior.
Biochemical examination revealed hypoproteinemia
(albumin < 3.5 g), but other parameters were essentially
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normal. Urinalysis showed 3+ proteinuria. Ultrasono-
graphy showed a single live, small-for-gestational-age
fetus in a vertex presentation. The amniotic fluid was
adequate. The placenta was located anteriorly with no
prominent calcifications or signs of placental abruption.
Maternal ascites (estimated 1,000 mL) was also
observed. A non-stress test (NST) was reactive. No
uterine contractions were observed. The patient was
admitted and was given intravenous hydralazine and
magnesium sulfate. Fetal well-being surveillance included
daily fetal movement counting (minimum of 10
movements in the 2-hour period after a meal) and an
NST. To correct hypoalbuminemia, 250 mL of 5%
albumin was administered.
There was no significant decrease in blood pressure
after 3 days. Moreover, she complained of abdominal
distension and orthopnea. Breath sounds were clear
during auscultation. The abdominal girth was equivalent
to 34 weeks of gestation. She weighed 62 kg. Severe
maternal ascites of 2,000 mL was noted during
ultrasonography. The NST was reactive. Fetal activity
was satisfactory. No uterine contractions were observed.
Hence, paracentesis was performed under ultrasound
guidance. About 1,500 mL of clear fluid was slowly
aspirated. Cytologic examination of the peritoneal fluid
revealed transudative ascites with an albumin-to-
globulin ratio of less than 1.5. No malignant cells or
bacilli were found.
The patient’s condition improved after paracentesis.
The clinical course of the disease became relatively
benign. Her blood pressure leveled to 140/90 mmHg.
Daily protein excretion was 3.0 g/day. Twenty-four-
hour fetal monitoring showed a fetal heartbeat baseline
of 140–150/min with good variability. The NST was
reactive. There were three transient episodes of an
increase in blood pressure to 160/100 mmHg. The
patient also complained of occasional headaches.
Despite bed rest, continued antihypertensive
medication, and magnesium sulfate infusion, the patient
complained of severe headaches and blurred vision in
the 31st week. She had recurrent abdominal discomfort
and difficulty breathing. Her blood pressure was 160/
110 mmHg, and there was a 2-kg weight gain over the
previous week. Liver function tests, blood urea nitrogen,
creatinine levels, and coagulation profiles were normal,
but the albumin level was still below 3.5 g. Ultrasound
scans showed gross oligohydramnios and a small-for-
gestational-age baby, whose biparietal diameter and
abdominal circumference lagged behind her dates by 2
weeks. On her biophysical profile, she scored 8 out of 10
(with a score of 0 for amniotic fluid volume, i.e. a single
vertical pocket of less than 2 cm). There was also severe
maternal ascites of 2,000 mL. Ultrasound-guided
paracentesis was again performed, slowly withdrawing
1,300 mL of clear yellow ascitic fluid from the abdom-
inal cavity. After the procedure, the mother was given
betamethasone. She was again treated with magnesium
sulfate and hydralazine and was given 250 mL of 5%
albumin intravenously.
Because of the asymmetrical growth of the fetus, a
diastolic velocity of almost 0 from an umbilical artery
Doppler flow study, and progression of toxemia, cesarean
section was performed at 31+3 weeks. A large amount of
ascites (1,500 mL) was observed in the abdominal
cavity. The weight of the female baby was 1,020 g, and
she had Apgar scores of 6 at 1 minute and 8 at 5
minutes. No visible or palpable tumors were found
during abdominal exploration. Postoperatively, the
patient was given magnesium sulfate for 1 day. Urinary
protein was negative after 2 days. Her blood pressure
steadily decreased to 110/90 on the third postoperative
day. Antihypertensive medication was slowly tapered
and stopped by 6 days postpartum. At the 6-week
follow-up, the patient was well and normotensive. The
baby was also discharged from the neonatal intensive
care unit.
Discussion
Ascites, defined as fluid collection in the peritoneal
cavity, is a frequent finding in pre-eclamptic patients
when they undergo cesarean section. In an 11-year
study by Cong and Wang, it was noted that 21.6
of 1,000 patients with severe pregnancy-induced
hypertension had ascites [1]. Vaijyanath et al reported
an incidence of 8 in 1,000 patients [2]. However, severe
or large-volume ascites, defined as at least 2,000 mL, is
a rare complication of pre-eclampsia.
In 1959, Golden was the first to report a case of
ascites in a woman with eclampsia 7 months into her
pregnancy [3]. He cited an altered albumin-to-globulin
ratio, a portal block, or hemoconcentration in the
portal circulation as causes of ascites in pre-eclampsia.
Since then, several studies have tried to elucidate the
etiology of ascites in pre-eclampsia. Some authors
suggest a glomerular lesion, generalized capillary
permeability and, more recently, endothelial cell
dysfunction as the cause of the imbalance between the
vascular and extravascular compartment [4–7]. Lilford
and Lubbe, on the other hand, traced the cause of
capillary endothelial damage to renal retention of fluid
and sodium, leading to expansion of the interstitial
compartment [8]. Others have observed that hypo-
proteinemia or hypoalbuminemia and low colloid
pressure (an albumin-to-globulin ratio < 1.5) was the
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trigger for sudden massive ascites, since reduction
of the intravascular oncotic pressure facilitates
the transudation of serum [2,5,9]. In addition, Page
theorized that activated thromboplastins would cause
slow disseminated intravascular coagulopathy with
glomerular lesions [9]. Such lesions, which may also be
found in the blood vessels adjacent to the mesothelial
surface, cause leakage of protein-rich fluid into serous
cavities.
Several authors have supported Golden’s observa-
tion by suggesting that portal congestion and por-
tal hypertension, which lead to the formation of
transudative ascites in pre-eclamptics, are both
secondary to extensive temporary hepatic dysfunction
[10,11]. In our patient, hypoalbuminemia complicated
by daily proteinuria could have been the cause of the
massive ascites.
In several case reports, the gestational age at the first
appearance of ascites was 27–31 weeks [2,4,6,8,12], as
in the present case.
Ultrasonography is a reliable method for detecting
free fluid and ascites in the abdomen [12]. A clinician
should be aware of the possible presence of free
peritoneal fluid in patients with severe pre-eclampsia.
We therefore suggest ultrasonography for patients with
pre-eclampsia, not only to assess fetal growth and
detect any placental abnormalities, but also to
demonstrate the presence or absence of free fluid in the
maternal peritoneum.
It has been proposed that the onset of ascites will
herald a sharp deterioration in the maternal and fetal
condition [12]. Hence, most cases have required active
termination of the pregnancy when maternal ascites is
discovered [1–4,6,8,12]. In this patient, favorable
antenatal assessment outcomes (reactive NST results
at 27+3 and a score of 8 points for the biophysical pro-
file at 31 weeks) and adequate fetal activity offered
reassurance of fetal well-being. We therefore opted not
to terminate the pregnancy, but because of abdominal
pain and discomfort from the ascites, we performed
abdominal paracentesis instead. A portion of the
estimated volume of the intraperitoneal free fluid was
removed as slowly as possible in order to prevent
splanchnic shock. By performing paracentesis followed
by careful management of the patient’s hypertension,
we were able to prolong the pregnancy. Repeating
paracentesis in the 31st week not only quickly decreased
her abdominal discomfort but, with subsequent
administration of corticosteroid, also allowed for fetal
lung maturation.
From this case, we suggest that paracentesis without
pregnancy termination can be a rational approach to
the management of severe ascites in preterm pre-
eclampsia. It can lead to a good perinatal outcome with
minimal risk for the mother. By reducing the flow rate of
the ascites extraction, hemodynamic disturbance can
be prevented.
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